Regulation of dehydrogenases/one-electron transferases by modification of flavin redox potentials. Effect of product binding on semiquinone stabilization in yeast flavocytochrome b2.
Spectroscopic and potentiometric measurements have been carried out, at room temperature, during anaerobic titrations of Hansenula anomala L-lactate cytochrome c oxidoreductase (or flavocytochrome b2) both in the presence and in the absence of pyruvate (the physiological reaction product). Under the same conditions, the flavin spectral contribution was estimated and the flavosemiquinone proportion was directly determined by electron paramagnetic resonance measurements. In the present study, we show the visible light absorption and paramagnetic characteristics of the flavin radical at 18 degrees C and also the dramatic effect of pyruvate on the redox potential of each monoelectronic couple of the flavin. Thermodynamic stabilization of the semiquinone form, in the presence of pyruvate, is interpreted as a mode of regulation of flavocytochrome b2 activity. Taking into account that analogous controls have been observed with two other flavoenzymes belonging to this class of dehydrogenases/one-electron transferases, we suggest that redox potential modulation could be a type of regulation effective for the whole class of enzymes in which a semiquinone is an obligate intermediate.